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&£:£l£J£(Z>j£fllc£VAT, # 4 ^ > ^#M^ItlIS& 1 0 7 M^gpiOl 

o 

[0 0 8 2] 

t= T'j^L 111 Ell illsID^-^T'^t-. 

[0 0 8 3] 

^mmommcDE Lf^^i/^n h y^^^^-^M^naifs- 1 o 8iz£ 

oT, hA;i/*## (SP) ©ftfcUlC -^cDStefc^? h 1 

2 0-1 \ZJ$-tlZ> Z. £tfx~gZ>&?lZLf=. a 
[0 0 8 4] 

UttiftfCtt, mtfyhS (mlZlfribntW&MftMM) £ n If y h @ £ 
T*(DT&¥y h<D?VZ fr^^jrm^^^V?- (A) 1 0 2 - 2 tC#£&fr&#> 
<£>#-f ^ y^m^t=.»i^^V^ (A) 1 0 2 - 2{CA#L&V\J:e>{C, -JgcDga 

5ttf>«& h l/^* 10 2-1 IC#i5 Jj^lCbfc. ckoT 
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(Do*>, lfcfyhBfrk (m-1) If v V g*"7?<Z>_L&lf y h Of* tf-?;* 
fg#tf)#£^>y^ (A) 10 2-2 JC*#&tfdfc#-eg5 0 
[0 0 8 5] 

> y # m± s n v > j: e> & «&r- & -5 r t t? & s . 

[0 0 8 6] 

icA*^ti-s>T r 2?^;i/if7 : ^'fg#<z)if v bmzmt bxn><o 

[0 0 8 7] 
[0 0 8 8] 

0 1 £mcmffi.±izBf&-znx\<^x : b&\<^L. 1 c^y ^Jiic^^^nrvNTt 

[0 0 8 9] 

£ £ £ fromm T'feS, Tf tttt25Cftftij$<Z) & «M& £ /S" 
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[0 0 9 0] 

5 0 2tt/^*;777>^ (IMi^) Tf&y, 5 0 3 -M E 

> 5 0 4 tejtttS&WTf&So ^-^-ME Li? 5 0 3©^ffltitt^«iSlI 
5 0 4 tC«JK3tlTfe»J, *E-*-JBE Li?5 0 3 ICttflfclC— j£©S8fc#Sfe*l 

f 5 0 3 SrSKti<6«ifi©^:#$*«^f;L«;V^*)»JJC, 5 0 4 {Cg^£ 

tLTv\^^^^-ME Li?5 o 3 ©mflK^affi^sEfb-rs. 

[0 0 9 1] 

-J/t>y7 7 7>^5 0 2 &2o(DAij3is}?£: 1 oOffiASg^tStLTfey 
, 2o<SA;«?<2e>l3-#tt#H«A7^? ( + ) , fc^-^ttjRKAl&Si? 

(-) - ^ E Li? 5 0 3 ©tl©lfi(t /t*;7r7> 

^5 0 2©#£«A:&«?lC^;t&*l5. 
[0 0 9 2] 

A'>y7Tr>7°(t S«^?!i5 0 4 fCftiKSnfc^ — *-fliE Li? 5 0 3 <5D 

EB&Tf&S. iot;t>y77r>7 , 5 0 2©*S«A*fig?tc^iLe>*ifcmffitt 
, 1IM15 0 1 (D@B»*^(Z)A ; ftiCj:oT^'fb1--5r 

[0 0 9 3] 

£oT, ^^©MStCj: U, ^-^t-flJE Li?5 0 3 £ £ tiMlgPtf) E 

SfiMt^, t totELf/^7 , l/^©SiSI^±#ltt), ELfU 
^ I/ -f < 3 © £3*P*- -5 3 £ -5 o 

[0 0 9 4] 

fc£:*:|gJ60>JgJ!ltC£V^T, ^y777>7"5 0 2, ^E^^I-fflELif 5 0 
3, £ttt5 0 4it MiSP^Dg^fC^^TVNT^J^U ICf 
y :/_LfC7£)&2;ftT^T%.&VV ife^r^-ME Li?5 0 3 teHfiltSP© iJUC 

[0 0 9 5] 
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##lfltt±afcl/fe#l ^&l3 0iJ«ICj:oT, ELf^f X^l/'f StfiE L 

3 ©^(Z)e)^©^iS[©^$:^LTV^T ; feB:V^b, £T £^ bT V>T Vn„ 
[0 0 9 6] 

[0 0 9 7] 

[0 0 9 8] 
(H»J l ) 

[0 0 9 9] 

^HiSMCOE Lf-f U-f ODH^gP 3 0 1 ©Jfc*0i&0 6 tea*"*". V-*# 
(Sl~Sx) , (Vl~Vx) , f-hm^m (Gl~Gy) 

&mMB3 0 1 iCfgtf £>*ITVN£ 0 
[0 10 0] 

v-^m^m (si~Sx) tt&ft&tt (vi~Vx) h 

, (G l~Gy) 1 o-Tof»Afefi«^lifig3 0 4 t'^5 0 M 

mas 3 o l ictev h U ^^^ica»©iif3R3 o 4 #SI1ft3ft*r fcicfcs. 

[0101] 

M^3 0 4 ©ffi^H&HTJC^-T. 137 {CjJ^T, 3 0 5 (iX^f -yf 
FTT'SS. X^>yf>yfflTFT3 0 5ffl^-MIlt >f - h G (G 
l~Gx) iCg&iSftTV^. 7f>^MTFT3 0 5fflV-Xl^t K 1/ 

jymmz. — s (si~sx) »c, =&e>-##E LKa&jgT 

ft 3 o 6<z)>^- hm@, #if^^^-r^3>^>-y-3 0 8 lC-?-;ft-F*lgaBfc3 tl 
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[0 10 2] 

&3B#, E LlgKfMTFT 3 o 6<z>tf- h«ffi iff- h y-xtfl^ng<z>tt 
[0 10 3] 

e LiggfrfflTFT 3 o 6©y-*M^i: FH>I«tt, -Jjitnm&i 

mffllV (Vl~Vx) KSiffiStU %-5-*liE L|R^3 0 7lCSiK34xS„ « 
[0 10 4] 

e l^3 o utmmummt, mmt^mmt^mizm^^tir^E Lmt.fr*> 

»i*ELI»)STFT 3 0 6 (D V - fete K W >IB«fcgB& L 

ft 3 o 6©y-^I^ife{iFi/-f>i«tlilt^5i^ &ffitfliirM 

[0 10 5] 

e l^3 o 7 (DftfamMizteMfam&tf$-?Lt>nT^z> 0 ^r^mm^mmv 

[0 10 6] 

^-fyf >^fflTFT3 0 5, ELffiifl§TFT 3 0 6tt, t^;VSTF 

MTFT3 0 6 CD y Kl/>f >H«««E L^3 0 7 <Z> t 
StlTV^©^, E LIggfrfflT F T 3 0 6 \t pf ^r^MT FTtfeSIil^I 
£L^ a E Llgi&fflTFT 3 0 6©y-^flg«*fett Kl/>f >iS«*«E L 

Jg^F-3 0 7 O^i^M^nt^Si^ E LlggfrMT F T 3 0 6 linf 
STFT-efcSit^Ii L^„ 
[0 10 7] 

3 1 0^2 0 0 1 - 3 0 1 2 5 4 8 



*£*>f vV-yymT FT 3 0 5, E L MWjM T F T 3 0 6 It l/Z/tftotf- 
[0 10 8] 

8 *m^xmnirz> a 

[0 10 9] 

©asm, vm^MG i tcs*S3tiTv>s^T©iB0 d^>f>e©®3R) © 

[O i l 0] 

TlTOfC V- (Sl~Sx) {cy-^M#Mt&EH?&7b^, 1 

tfffi T F T 3 0 5 l:/rUTELIiMTFT 3 0 6 ©y- h««JCA*3*lS. 
[0111] 

?W:G1a©^- h-fi#©A**«»T-rsi:BI^c, hfa^G 2 iciiim 
iCtf- h-fg^AiJS^-B. f bt^f- 2 Kjgj&S*iTV^<5£-C©liff 

*©^>f?/f >^TFT 3 0 5 j&M" >©#!»£;&»;, 2 =y >f > g ©HiHC V - 
(Sl~Sx) frb 1 \fv V U<0"rV9^Trylrm^rffiK±^iM> a 
[0 112] 

■fcLTJEJC £T©^- (Gl~Gx) icy- hte^#A#3*i"^ 

< 0 ±T(Dtf-bm-%m (gi~gx) tfmtRzn. ±x<D^^y<Dmm\z. 1 tr 
v h i©^s;*;i/^^#^A*s4x-6* , T?©aiisr^*§j&*«ffiaT a i -e& 

[0 113] 

*ajBWT a 1 ^I7t5 fc^lC»^SBraT r 1 HS^JTOT v 1 Xit 
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[0 1 14] 

E LMWlMT F T 3 0 6 It* 7 (D^M £ & o T V^„ <fc o T E Lff 3 0 7 CD® 

\^7 i *m^tfAj3znfcmmt>^i-z>E l^3 o i itmyth&^ 0 

[0 115] 

*£{C, r 1 j LT^£^§lli\ E Llgl&fflT FT 3 0 6 IZJry&tfiM 

iotE L^^f- 3 0 7 (DWMWiMfc&MMiSii&ft^Z- fbtl-2> 0 -£ 
cdMH^ r i j co^^^^^-r^^^^^M-^^A^^ti^S^^t-SE 
Lffi^3 0 7 ti^^^So 
[0 116] 

[0 117] 

*^JBIS3T r 1 ^»T-rSi:»5i«BISIT a 2 ilfty, ttffift&IS<Z>ttm&tt 

®^{CA±r^ti-5o £T©9>f 2 y h gOf^^l/tf-ryTfe-J^tfA 

^7L«Ft)S*T?©J(0raS:, »£&#88fi3T a 2 fcP^. 
[0 118] 

*&*BlfflT a 2^j»T-r«il*^SBPaiT r 2tCfc»J, mffift&JIR<Z>m3l«&tt 

> *$k*&;8«e L^^-coiif^msic^A^tife^^icE Lm+ififtyfrt&mmiz 

o 

[0 119] 
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l(Trl~Trn) *«»7t5 £ 1 oCBHttS^-TS r £#T-£ 

(Dmmism\z^x, l-D^mm^mmir^mm^iyiy-Amm <f) 

.[0120] 

jiittf)E Lf^^iy^ft'ttiW 6 oj^±©^ i/-AS&|S!&8ms£i:# 

[0 1 2 1 3 

«:fe*^*^SIIS<3D^Sjttt, Trl:Tr2:Tr3:-:Tr (n-1) : 
T r n = 2° : 2 1 : 2 2 : - : 2 (n_2) : 2 (n_1) & £ J: 3 ICT -5 3 

[0 12 2] 

, T r 1 £T r 2 lCfc^TW3S#SbfcLfct§-£lC« 1 %©»S^3®t?^, Tr 
3£Tr5£Tr8 L fcW}&K \* 6 0 %<Z>ff£#3ea§iT?£$. 

[0 12 3] 

$. fcS^iflT r 1~T r nil if (Z) J: o &Jl»T*m3i£-frT %&V^ 
1 7 ls-2*fflmrplZ-&\,^Z, Tr l©^ICTr'3, Tr5, Tr2, ---^V^ 

[0 12 4] 



3 4 
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**&#rafc^^$l3I<Z>;53©fa<Z>Jfc#, (Tal+Trl) : (Ta2+Tr 
2) : (Ta3+Tr3) (Ta (n - 1) +T r (n - 1) ) : (Ta 

n+'T r n) = 2° : 2 1 : 2 2 : - : 2 (n_2) : 2 (n_1) £ & £ r £ #&gT*& 6 

a 

[0 12 5] 
[0 12 6] 

El 9 lZ#MML$i(0 E Lf-f^^b^©^D y tmoi-MZB^o 09fflELf 
f *^l/>f S«±tC^J^3nfeTFTJCj:oTBf?RaS9 0 1, Wilig|5tf)Mi2 

mi(D>f-hm j %mmmmv&) 903 a, hM#aiMEi&ims& (H2© 

f-vmmRsmmwk) 9 0 3 b &^ltv^ 0 *n»jT*ELf-v^y 
i/^&y-^M-^MS&En&S: 1 ^bTv^a\ ^n^Mtcfcv^y-^fB-Jf- 
Mi&tai^tt 2 o r % <fc 

[0 12 7] 

* 1 -D&mhT^z> 0 

[0 12 8] 

9 03a zm^mr- bm^mmmm^Q 03bi(t ®^sp9 0 1 
tab ^^vxmmm9 0 1 fcsa&sti-c^Tfc&v^. 



3 5 
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[0 12 9] 

WHS 9 0 1 ©|£^HS:Bfl 0tC^-<r o y-Xif«(Sl~Sx), 83f(ft 

IpH (V l~Vx) , (Hi ©y- hfB#ifel) (G a 1 

-Gay) , M£«^- hfS#H (35 2©$*- hfe-JMJQ (G e l-G e y) # 
®HgP9 0 1 KaSW&ftTV^. 
[0 13 0] 

v-^fg-sfiH (si~sx) (vi~Vx) i:, $£&<&ffl>?f 

- hM#^ (Gal-Gay) h#-£*R (Gel-Gey) h & 

■£*l*Mxii>fc< 1 r3ffi*.fe1B«#Hf3R9 0 4 T?&£„ B&ffi 9 0 1 h 

[0131] 

V3R9 0 4 (DiSk^m^m 1 1 ic^fo 011 ic^v^t, 907 lix-f v^f-yf 

IBTFTT'SS. «yf TFT9 0 7©^-Mi(t *£&*JB^- 

hi^iGa (Gal—Gay) tC|g«!3 tlT V>S. ^^f>yf >yfflTFT9 0 
7 (DV-Xffii&t: Kl/-f -J^V-X^S (Sl-Sx) {C, * 

^-^EL«»fflTFT9 0 8<Dtf- h«M, M^A^^ £ 3 y^y^ 9 1 
2Mi*iTFT9 0 9 (Z)V-XMigc3Ui >fMlC^tl-^tl^$ tlT 

[0132] 

3>f>t9 1 2»^>f >^TFT9 0 7#*SM» K 
&Z>m. E LSsSfrM T F T 9 0 8 <Z)>f- h«JEE £##^5 tf>JC|2tt e>*l"C 

«J=£tcRB5£a*i"f, n>T-*>-!^9 1 2 £Sgtt&v^f&lcbT4j&v^ 
[0 13 3] 

E LIftfflT F T 9 o 8 ©y-^i«i: Kb>f 
*&i»V (Vl-Vx) ICg^KStU L3R^9 1 0JCtg«!3*lS. * 

^^MV«3>^>-9-9 1 2 ICgBffisSJlT^S. 
[0 13 4] 
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tft 9 o 7ffly-xfiittt fk ymmKmm^nx^r^^^ nm& 

- h##^G e Kg&83*lTV*S 0 
[0 13 5] 

eli^9 i oitmmtmmn. mmtmmiKDmizmn^tircELmti)^ 

»«#E L|gg&MTFT9 0 8 ©V-^Mifcii Flz-OIiti^b 
[0 13 6] 

i)mmnMiz-$%.bn&£gizE Lm^fimft^zmmnm&mzniz&frtiT 

[0 13 7] 

2 0 0 c d/m 2 ©^, W3RaP©®Sia>fc i ;©*SE5^StmA/c m 2 H^Ii: 

■z&t&bmzmm-y-j xtf , icizmv%tif=.mmfrb-$-x. 
® a° * jv (Dmm iz m m x %> & „ 

[0 13 8] 

TsAv^y Vm TFT907, EL mWlM TFT 9 0 8, m&M TFT909 
fe^LE L|gl&MTFT 9 0 8 © V - tt K I/>f E Lfjt 

?9i 0©i8Mi£f&W3*iTv*s:S&-&, e limSt^tft 9 0 8 &p^-v*;i/M 

TFT7f*SIi:tfSiLV^ E Ligl&MT FT 9 0 8®V-^I«ifc 



3 7 
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\t Ki/>r >ik«#e Lm*9 1 (XDmrntmrnznT^zma?. e li&wjfb t f 

T 9 0 8iinft*;HTFTT'feSii:^l* LV*. 
[0 1 3 9 ] 

*fc^'f*;f>^)8TFT9 0 7, E LlggfrMT F T 9 0 8 , liffiTFT9 

[0 14 0] 

1 2 S:fflV%TUlW"rs. 
[0141] 

Gal {Cg^$*lTV>£:£T<Z)|lfiji (1 ^-f > BCDW^) tf)X-f yf>^TF 
T 9 0 7 XZXKJBJCfcS. &£#M»JC;J3VNT^i&§lc;f- httffitf&ftft 
StlfcTFTtf^Ttf^CD^ffiUC&Sr &ffli»#aM3*lfci:P3^ J: o 

[0 14 2] 

f ITRWIC, V-X##ifcl (Sl~Sx) JCy-;*fe#i«JJ8S&|I|»9 0 2fr 
* Jb^ttfe^tt.^ PRT FT 9 0 7 Sr^bTE LlggfrMT F 

t 9 o 8 (D>f- hmmzAJjzn&o 

[0 14 3] 

^SfeMT'tt, ^S^^-rJMS^tf roj ©fff«Sr^LTV>fe*-&, E Lfg 
1MTFT9 0 8tt*7©^J!Bi:*s« 0 iotE L^^-9 1 0 ©MlSiWilC 

fcfifc^. -e©^^, roj ©Mfc^s^s^i/tf-rrt-fe-^tf 
A^SftfeWaRa^-rS E LSt^-9 1 0 li^LfclV 
[0144] 

5^(C, rij ©flt#&^LTV*fc»-&, ELHMTFT9 0 8M>©tl 
fc&S. ioTE LsR^-S 1 ■ 0©WMffitC ##;*.e>*l &□ 
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9 1 0 tt»3t"T -5c 
[0 14 5] 

&r*m^tfmmizAtiztifcz. t-vrnte-tzmmmmzT r 1 ^nf^ 0 01 1 

o 

[0 14 6] 

mzG a 1 <B»^#*$T"rS£:I^HBc, *£&#JB>f- h##^G a 2 
ii^ffl^- NfflCioTS^SnS. f LTtffa*My- l>fS#^G a 2{C 
gl3tlt^5^T(Z)|li(Z)X^7f >^TFT9 0 7tf*y<DVtmiZ%iV. 
2 9>f >S(D®^{CV-Xfg#^ (S 1 ~S x) hlfflf^^;i/^f 

[0 14 7] 

*LTJKJC, £T(2«£&<&J34*- hf&^ifeS (Ga l~Gax) #3g&3*iT 
V^< 0 iTCftiiftMy- (Gal~Gax) #3B#*3*i, £T©^ 

>f >©®^IC 1 t^y h BO^^^^bf^-fS-^^A^StlS^-eo^lBr^S^ji 
#J8ISIT a 1 T*&£„ 
[0 14 8] 

£T(Z)^-f XDBfllltC 1 try h Ba>^y#;i/h^tfte##A;ft<**l<5tif 

#;i/tr7-*;Hg#tf)Ai7£M*f it, hM#*M8I&is*&9 o 3 b^*>A 

[0 14 9] 

m^ffly- hft#^G e 1 tfjgtflStlS hfflG e 1 JCgffig 

3 9 ffi$E# 2001-3012548 
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•&ftT^z>-£T(Dmm ( i ^-f ygomm) ®i^mtft9 o 9 #^><z>to 

&C&3„ f bTtlMI (Vl~Vx) ©111WMTFT 9 0 9 ^^ 
IT 1 "y^ y^<Dmm(DE L|glfrMTFT9 0 8<Dtf- N««fC^;*. 5> *l& 0 
[0 15 0] 

««C«&#E L|gi&fflTFT 9 0 8 ©4*- h £*l5 E LffiS&JS 

TFT 9 0 8tt^7<Z>^JK^35s-6. iotlltfittELif 9 1 0 (DWMnM 

^#;i/H^;*-f8 E Li»fflTFT©y- h«ffitc«Mta*<-^iLe>*iSi 
-i: *C?lt£ 3 4x5. iotl 9>f>B<Z)®3lsa<^ 
[0151] 

[0 15 2] 

01 2T*ttM£fi9'fg&C'r5£:#){C, #ic 1 ^>f >B©H5R©^^«Biaic^ 
[0153] 

- hMGe 2*<afia*i, m&m>f- hm^BGe 2izmmZtlT^2>±T 

0Wm (2^^yB<DWm) CDMSMT F T 9 0 9 ^t>©tffiiC^S„ fit 
(Vl~Vx) ffltM&*«fflT FT 9 0 9 ^LTE Lgglfrm 
T FT 9 0 8©^- h«@{C-^^.^tl5c «SW£#E Llgl&MTFT 9 0 8© 
-F- h £*i 5 E LWMTFT 9 0 8 lit7©^li:^5 0 
TMMt&ttE Lafc^-S 1 0 ©@^*^{C-^^.e>tl^< : e©IS*2 5>f> 

BaiilSitf^S E Lm^tt£T#»3fc<B#J»lCfcy, 2 9 >f > 0 ©W3R#^ 



4 0 
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[0 1 5 4] 

TV^„ £X<Dm&m>f-hm*m (Gal~Gax) #38^2 *U £T©^>f 

W»Te IT?**. 
[0 15 5] 

JBISTT d 1 ^TlTMflT r2i:^5 0 
[0 15 6] 

[0 15 7] 

WV^*-3 £#£&<fr$!raT a 2 7WT-f £ fa IC, Hf^^\© 2 tf >y h i 
©•^^dt^tf^^OA^^afeffLT, i^ffl^f- FfflGe 2 ©3g*R#f? 

[0 15 8] 

(Gal~Gax) #38#3*l, ±X<D^^( XDmmtfftft IT Va£ 2 try 
[0 15 9] 
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r nt. m^^mmr a l^m^^nx^^mmmmTe ltfrntezftzzx 
<DMmx*$>z>o $.fe#mmfflmT d 1 m^airaTe i^m^^nxi)^m^ 

fflmT r 2tfffi%iZnZ>&V<DMmX&Z> 0 ^VXmBmmT r 2, Tr 3, 
Tr (m-1) t#i«Td2, Td3, T d (m- 1 ) 

mmr r i mm^mmT d i tmmiz, ^n^nm^^mmT a 1, Ta2 

, TamiiiiiFITe 1, Te2, Te (m-1) illCioT, * 

[0 16 0] 

, m&Rtf- hm^BG e i tt3B^sti«svA Q sue fettle "rsfc&ic, 

[0 1 6 1 ] 

(n-2) Ify h 1 9>f >S©B^{CAiJ$4x-g)^ 

, l7^f>i©Iilig^iriTr (n-2) t^'J^?:!!^ f bT^0l^ 

y htf)^#;i/t^;f#^A;b£*l££T*, (n-2) fcfy h mG>TV*n/\Z 

[0 16 2] 

■ei/T^JC (n-1) tTy hB ©t 5 tT^M-^^l ^>f>B©SflRtCA 
*Sti*i:, HlftlcfiiftrSti'r^fc (n-2) t? y b g ©T-*^^;i/tf "r*i§^it 
, (n-1) tT y h %(D'rVZ)V\??*mmzm : £M7Lt>nZ> a f Hl7^f> 
B^WfStt^JBIBIT r (n-1) i:fc»J, ^as&fr^. (n-2) tfyhStf) 

[0 16 3] 

jgOfrfctlS. S»Tr (n-2) aFS&^SBISJT a (n-2) 
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atlTfrfc, mg&frMffiT a (n-1) ifimi&Ztl&$L'V<Dmf8l'V2b&o ?L 
"C&&mm (T r (n - 1) , T r n) fc^JBRIT r (n- 2) £Rf#lC, $ 

[0164] 

<> &T rl:Tr2:Tr3:-:Tr (n-1) : 

T r n = 2° : 2 1 : 2 2 : - : 2 (n_2) : 2 ^ttSIt^SfftS. 

[0 16 5] 

±T(Dmmfflm (T r 1 ~T r n) ««|!f7t6i:, 1 o©H*S:*^t5Ii: 

aifS (F) 

[0 16 6] 

[0 16 73 

© 13 & o £ # B 3i -5 3 t £ . 
[0 16 83 

, T r 1 Z.T r 2lZ&^TmmfimftLfemi?lZl$l%(DmmtfmM-V%. Tr 
3tTr5HTr8 £3g}R Lfc«-&lCfcfc 6 0%<Bffgj5^J3i 
[0 16 93 
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, l~n<Z>e>*>> mg&frmmT amtfmiFfflmT r m(DM2£V : hM<teZ>£ 
[0 17 0] 

$.f=.m^fflm (Trl~Trn) it. ¥<D& o &M#-effiii$-frT fe&V^ #| 
Alii V Iz-A^P^lCS^T, Trl0^CTr4, Tr3, Tr2, • • • £ 

^om&x*m^Mmz&mt*^zz.£.*jnsffiT*&z> B m&mm (Tei 

~T e n) #SV^M&£&^Jl|S#©##J: 
[0171] 

-it) #^ii^mP^©*$(Cj:oT©^^$tl^VN 0 

[0 17 23 
(USSM 3 ) 

[01733 

102-1 h v n vtm^ (clk) , n y ^f§# 

bfcte# (CLKB) , (SP), 5R*I^W»; 

#X.fg# (SL/R) 0fC^b£S2»«;ft^*lA;fr£;nTV^ o 
[01743 

1 0 2- 2ii7>yf (A) 10 2- 3tt7>vf (B) V&£ 0 

HSfcMT'tt, l'l©7>yf (A) 1 0 2 - 2 £: lfflCD^y^ (B) 102-3^ 

[0 17 53 

* r=. y - x ^i»«s»ia8&©^ai$^ e> a^7 $ ti s ^ 5; * ji ( d v ) 
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miZjjklst=.mBfr*>^V?- (A) 1 0 2 - 2 lCA2j£*l£o 9y J H3"5S_ 
L AT, S_LAT©ftt^L/fcfi#S_LAT b tt-etl-^tlHtC^ L £@E 
*^&7*;f (B) 10 2-3 &CA#£*i£o 
[0 17 6] 

(A) 1 0 2 - 2C0i¥LV^J&&Co^T, 5*;f (A) 1 0 2 - 2 CD — 
3 8 0 1 £MtC £oTIftgi!1-So (A) 1 0 2 - 2 CO — g(5 8 0 1 it 2 OCD 

^n«y^ F^f>A-# t 2oC0-f >A-#-£^LTVn£ 0 
[0 17 7] 

5*;f (A) 1 0 2 - 2 CD— S 8 0 1 C0_k®gI&EI 1 4 tC^^-„ 8 3 1a, 8 
3 1 b te-etl^tl, (A) 1 0 2 - 2 CO— BP 8 0 1 f>^^^>^ y A- Z - 

CO 1 0&j£j5fc-f5TFT©?§ffiMT&y, 8 3 6 te^>f > A- # CO 1 O&^^t" 
ST FTCOftjlCO^- h«^-e&£„ tf:8 3 2 a, 8 3 2 b 1*^*1^*1, 9 >y 
^ (A) 1 0 2 - 2C0 — 3P8 0 1 ifim-t -5*5 l OC0-Y>A-#-£^-f £T 
FTCfSffiJSTffty, 8 3 7 a, 8 3 7 b ttEStt* 8 3 2 a , 8 3 2 b_tfC^tl 
^tinVbtlfzr- hmMX*2bZ> 0 ^fcy-htffi8 3 7 a, 8 3 7 b liS&ft 

[0 17 8] 

833a, 833b li-g-tl^tl, (A) 102-2 CO— 8 0 1 tf^-f 

&*7Uy>? K-f >A-#CD 1 oS^fiHtST FTCDfg-ffiM 8 3 3 
a_hfC«y- h«@8 3 8 a, 8 3 8 b £>*IT £ *J , tf^Jltf- h»3t£ 

&oTVN£„ £fc?SteJB 8 3 3 bJtfctt^*- h*ffi8 3 8 b, 8 3 9 £>*i 

[0 17 9] 

834a, 834b te^tl^tl, 5«;f (A) 10 2-2 CO— gp 801 jWf 
S%e>lo©£ny# K>f>A-*S:^tSTFT©}SttiTf»S c 8 
3 4a±lC»^-h«l8 3 9, 8 4 0 P> tlT £ »j , 

&oT^£„ ££v£'M8 3 4 bi:{Cl£>f- hM8 4 0, 8 4 1 tflgtf £ ftT 
[0 18 0] 
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ifeio 2-4 tt3jy#a.0»-e&s o 015 (a) £015 (b) fc^njg 

[0181] 

015 (A) \Ztt-**$£&m<»W)m*M&l 0 2 -4 tt, "f>A-*-8 5 
1 il07tn^>f»;f 8 5 2 t, H2 (DT1-U 77.4 V s ? 8 5 3 £ %m 

£i±£fs#S S B#A:fc3*i<6. 
[0 18 2] 

Hi2fctK^2 0r^-n^>f 5 2, 8 5 3©<9tffliiiiiB&BrS:Bli 6 ic^f 
o &l&tf3&2<Z>T:J-n^*>f y*-8 5 2, 8 5 3ttnf ^^^STFTtpf 
t^;i/STFTi:^lt^S D « 1 ©IWftrA^jg^ (Vin) *fcte^2<Z>flHI 
mAJim* (Vinb) A^A*S*i*^JC«koTA**^ (IN) frhA± 
2tl2>m j %tfV>'7V ytfZft, m**^ (OUT) frfcffii&StlS. 
[0 18 3] 

5yf (B) 10 2- 3^^f^^;i/tfrti^it -f>A-#-8 5l£ 
/rLTH 1 ©rtD^'f »;f 8 5 2 fCA^ig^ ( I N) rt^A*"*-*. 
B£jc, ^y? 1 (B) iO2-3fr?>©f^^tff^H:»207tn^ 
>y^8 5 SICA**^ (IN) ^P>A*tS. 
[0 18 4] 

Hl©7 + n^-f»vf8 5 2 i:H207tD^>f7f 8 5 3 1C, jgl<Z>fiffl» 
A*Sg^- (Vin) *fett^2©tI«rA*Sg^- (Vinb) <b -e*l-£ tlA^J$ 

Il©7tn^-f 8 5 2 i:I2fiD7tD^>r*;f 8 5 3 ©m^J^^ (O 

ut) frbVy?vy?ztifcTi?*fr\?T*m^ifim2iisto&. 

[0185] 

«»;#^.IS»l 0 2-4lCA*a*l&-r^dr;i/^7i^#ii, 
< tt-ewSttSrSIES-tir&tlT, 3jy#*.lEl» 1 0 2 - 4 ^e>ffl*S4x*. 9J»J 
#;LEJ5& 1 0 2 - 4 ^C^V^TT : ^^;l/fcfT r ^-M■^©M'[4^M^^•5^L^V^*^^i 
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[0 1 8 6] 

Ell 5 (B) (C^^-*H^M©^U#^.iaS& 1 0 2 -4 It. 4 8 6 

1 ^ 1 CDN AND 8 5 2 I2CNAND 8 5 3 i:, -I3©NAND8 6 

ffi££«£i*£M#S S B#A±f£;ft£,, 
[0 18 7] 

7*;f.(B) 10 2- 3 j^&CDfy^ ^tff^f >f>;t-*-86iS 
/MTtSo *L/Tra«rJC«J»J#^.B#S S ©fiH4SS«S-tirfc^ S S Btgfl 
l©NAND 8 6 2lCAA$tlS 0 
[0 18 8] 

^r^V* fr^Tltm^-tf^ y*-&- 861 Sr^LTHl 0NAND8 6 2 
lCA*S*l5©i:HI#lC, # ;b tf^^f fi^^il 2(DN AND 8 6 3 iCAiJS* 

#l<5„ -eLT|WI^{C-^U#^M#S S^20NAND 8 6 3 lCAij£*l£o 
[0189] 

HS0 c i2©NAND 8 6 2 > 8 6 3 # *> ffi^j^ *l£f§-S§-l£. PWcH 3 © 
N AND 8 6 4 tCA^StlS. ^3(DNAND 8 6 4 ^ £ V - 

[0190] 

3J»J#*.IS»1 0 2 -4 ICAAStlfe^^^^t^^M-^li, feb 
<te^tf>fe|£&,5]fg£l±£*lT. WVmx.m&l 0 2 -4 *^ffi*Stl«. *J 
#A0»1 0 2 - 4 (c^v^T^^3^;l/fc^■T r ^^#©1i'[^^M^•r•5^LJ5;v^*^» 

[0191] 
[0 19 2] 
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[0 19 3] 
[0 19 4] 

10 2-ltti/7M/^^*»J, ^D>^ff (CLK) , *ny4"®# 
0>«tt#jR«Lfe<g-& (CLKB) , (SP) , MXfaWV 

(SL/R) tf, HJC^bfcBBiK^e)* *l-?*lA*S*l"CV>S„ 
[0 19 5] 

1 0 2 - 2 (A) -eS>U, 10 2-3(i5yf (B) 

HJUffilTtt, lffl©7«;f (A) 102-2tll©7'yf (B) 102-3^ 

[0 19 6] 

* v - ^.##»ffiS&iaa&©^9J^ ?)Aij$*i§f * ;v Vrxmn ( d v ) 
miz^isfcmmfrb^v?- (a) i o 2 - 2\zx±}-&nz> a 7»;ffi#s_ 

L AT, S_L AT©iMitfcf#S_L AT b te^tl^tlEBC^ b £@B 
mfrb^v?- (B) 1 0 2 - 3 fcA;fr£*i£ 0 
[0 19 7] 

^ ( A ) lO2-20#bV>i^lCa^T(i, ® 1 4 {CzitbfcfeGD £|sf D 
[0 19 8] 

1 0 6{i^n y*fg-51HfliMa*& — £©Jlira*ny*te-i#- (clk) cd 

[0199] 
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#2 0 0 0-1 1 7 0 4 5 



T-<£>T&fc^y Naf^^/l/fc^tfM-Sf&^y^ (A) 1 0 2- 2tc*^atffc«b 
©#-f ^ y?m^t=.mt : 7V?' (A) 1 0 2 - 2&CA#L&VNj:e>&C, -5£©aB 

IH*ny*^#ffil«ria»i o 6 KJ:oT*n y *fc-£©fWD»JK:, -5t©«& ( 
0Jt*flO h l/£?*# 1 0 2- 1 KiA^JS-es «fc^»Cl,fc. iotV-^ 

(m-1) l^y hS*-e©J:filfv h©^^^;!/^*^©**^ 
V*- (A) 1 0 2 - 2 lC»g&*f 
[0 2 0 0] 

eh 8 (a) (b) \z*mmm<D v u v v m^mmmm i o 6©#Lv*ia»ei 

[0 2 0 1 ] 

Ell 8 (A) Jc^"t*HJ6#!Io^ny ^M#0J»iaKi 0 6tt, NAND 1 8 
OU, >f 1 8 0 2 fc^LTV^., * feBffC^'TiEifiR^ "bM^fs^tf 

A*S*lS. 

[0 2 0 2] 

v-Tsm^mmmm&nmM^Aii-znzvuy vm^tAJiv®^ (in) 

^&NAND 18 0 1 KAjjZtlZo * feHB£JC3g#*##fc N A N D 1 8 0 1 IC 
AiJ^JlS,, -eiTNANDl 8 0 l^P,aiiJ$tltf#li, >f>^-^-18 
0 2 IC ^oT^^Sffij^SKStlTm^SB^ (OUT) 3^e>ffi*3ti, 2/7 hi/ 
10 2-1 IZAiO^tl^o 
[0 2 0 3] 

mnm^iz iot, s/7 hi^x* 102 - 1 jc?n-/*fg##Aij£*i£fr 

[0 2 0 4] 

mi 8 (b) izm-f%imMM<D ? n v ^m^mmm^ 1 0 6 mor^n 
1 3 £*m\sT^z> 0 &t=.miz^mmfr*>mmm j $tfAj]2tiz> a 

[0 2 0 5] 
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H lRTflg 2 07tD^-f^f 18 11, 18 1 2 <Z>4$ffil9&0tt0 1 6 tc 
5*Lfc%©fcfiJ fU&tflf^CDT^n^X^ y?" 1811, 1812 

l±nff*;HTFTi: pft^;i/iTFTt^tlT^5„ 1 coWMAJjiffi 
(V i n) ikfrlZm2(DmfflAj]^ (Vinb) A* £ tlS-fg-^tC J: o 
TAAW (IN) 3^e>A*S*l*«#*^>yU>^S*l, ffi^ig^ (OUT 
) 

[0 2 0 6] 

mnm^wmiR.zfm2<DT't-n>rx'(y7 isn, hi 2K.mi<DMw 

(V i n) ^^A^J^n, mmz>( >A-$- l 8 1 3 lC«fcoT-€-(JD* 
ffi36«S«Stlfca*l^^j»13fctKI|l2(Z>T^n^>f 8 11, 18 12 

Jc|g2<Z)fMA;tti» (Vinb) j^fiAASft*. ££2 <3&c|sfB#{c, y-x 
##^WIS!^©^S^^Ai7$ti-5^n^^#-^CLKtt, m©7tn^ 
181 1 JCA^fiS^ (IN) fr^AtftZo ^207tn^^-yf 1 8 
1 2tCA*SB : f (IN) (iStffi) #<#X.*>*lTV^,, 

[0 2 0 7] 

Hl^:t>*||2(Z)T^n^^-r^^l 8 11, 18 1 2tf)ffi;d3jg^ (OUT) 

^ffi±$tis##«, ^tc^ny^^#tifflna»n o 6©aj*sg^ (out) 

[0 2 0 8] 

SB#H§-3lc ckoT, i/7hbi/ - x^l o 2 - l fc* n v l?ig-%tfAj3£nz>fr 

[0 2 0 9 ] 
[0 2 10] 

-So 

[0211] 
(H»J 5 ) 
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[0 2 12] 

10 2- ltti/7H/^ilT?»»J, tUvtm^ (CLK), ^n»;m 
©«f£#£iELfcte-£ (CLKB) , hA°;i/Xff# (SP) , ^TrlWJ 

#*f§-5§- (SL/R) S^C^UfeiS^^e ) ^tl■€ ^ 4^AiJ$nTV^§ 0 
[0 2 13] 

1 0 2-2tt79f (A) tf*y, 10 2-3 \t=yv^ (B) 
HJfeMTli, lffi07*;f (A) 102-2tlifiCD7yf (B) 102-3*5 

[0 2 14] 

* V - ^f3#«8KifriaK©^fflI^ £ A7J $ *lS ^ 2? * ;b bf ttm-z ( D V ) 
tt, EIIC^L^SB?*^^^^^ (A) 1 0 2 - 2tCA?j£*l6o 5vf^S_ 
L AT, S_LAT©itt^fiOfeffS_LATb tt-ttl^tlHtC^bfeBB 
^?>7 7f (B) 1 0 2 - 3 JCA^Stl*. 
[0 2 15] 

(A) 1 0 2 - 2©^UV>fl|^tCoV>Tli, 0 1 4 fC*tL£tjtf> £ m £ 
[0 2 16] 

10 7(1 *>f $>^fc#flffl»IB8&T?fc»K -^©JBISI^>f 5 >y#-£©fU3 
UfC, -5£<£>«ft (@3e«fe) (A) 10 2-2C^A5ifc^ff« 

o 

[0 2 17] 

^flcfttCfcl:, mtfyhi (mti 1 n tL"l*<D&M<Dl2&) A* n fcf y h S * Tf 
©TffiVf'y b(D?P* JiifTl-m^*^ (A) 1 0 2 - 2 {C*£&frfc«btf) 
*>f^mOT5*;f (A) 1 0 2 - 2 fCATJ L & ^ J: e> IC, — jgOJUKI 
* >f S > ^ft-^fflffllHItt 10 7ICJ:t3TJ/7M/^*10 2-l^e>fflA$tl 
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s#-f ^ >^M#©f^*) i ;c, -fewm®. (wfemm &5*;f (a) 120- 

2 lC-£*.£ j:-9lCb^c J: o T V -X'fg-5§-;feg|gIfr0i& 1 0 2 (DftBfr bAJlZft 
TctV* fr^Jtm^n^y VOlo^. ltfyhB*^ (m-1) fcTyhB^T? 

h©7 s ^*^bf-5 s *#-^<Z>»&9yf- (A) 1 0 2 - 2 fC#£&&3 

[0 2 18] 

te&*m&m<n#>( ^yyfe^mwm&i o i<Dm&\±> 01 8 (a) (b) 

©#LVx^H^«^M4 Z^m-t&o fet'b*^IMTit 018 (A) (B) 
ICjasLfclSIfr^A^/SB^ ( I N) h \/V7s* 10 2-1 -frbCDZJ * y ? 

"^AASIlS. ^LTEIIS (A) (B) JC^LfeiaS&©mij^^- (OUT 
) fr£ffii7£*l£fg-5§-te. 5ff (A) 1 0 2 - 2 }CA*$tlS 0 f ttl^f 
-^ICfcoT, 5»;f (A) 1 0 2 - 2 lC#>f ^ :/^te##A;fr3*l<&;&\ — 

[0219] 
[0 2 2 0] 

&£#§&»J«> H»Jl~3 ^gfilClI^^fcitTH^-rsr £#nTfBT*& 
[0 2 2 1] 

ammm e ) 

[0 2 2 2] 

i0 2-iti^7hv^^*y, ^n>y^|f (clk) , ^o^it 

©ffitt^MfELfc^ (CLKB) , (SP), jRtffaSPJ 

#*.fS# (SL/R) #\ 0tC^LfeBBJKA^e>*ti€tiA^7StiTV^ 8 
[0 2 2 3] 

5 2 ffiIE# 2001-3012548 
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1 0 2-2tt5yf (A) T'&tK 1 0 2-3»5';f (B) T*&£ a 
MMWT'lZ, lffi<D^y^ (A) lO2-2i:ll077f (B) 102-3# 

[0 2 2 4] 

*5ty-^M^^Igi&lsi^©^ap^^A±$ti^5 ; ^^;i/if^'fg# (d v) 

tt, 0Kl^L&BejK*^9y^ (A) 1 0 2 - 2 (CA^J^tl^o ^y^#S_ 
L AT, S_LAT0iWlsbfci#S_LATb tt^tl^tlEBC^ L £:IB 
HRfr&^y*- (B) 102-3 CAA3'*l«. 
[0 2 2 5] 

7ff (A) 1 0 2 - 2<D|¥bV^m&CO^T&, EI 1 4 fC^t L £ & tf) £ C 
[0 2 2 6] 

io8it h^i/xfs^ffl^tmi&T'&y, -^©^ra^.^- 
# (s p) ©f^*)»;tc, -&<Dm& m&utio b lov^z 1 o 2 - 1 fc 

[0 2 2 7] 

T*CDT&bf-/ hCA-T^^l/tf^rtf-fr^fc^y^ (A) 1 0 2 - 2 tC#£&tf&#> 
<Z)#>r ^ >me^7»;f (A) l 0 2 - 2lcA;/jL&v^e>lc, 

5ttf>*& (H5t«&) $:>>y h VVTs* 1 0 2 - 1 lC^x.& ie)iCLfe 0 iot 

HfyhB**£ (m- 1 ) fcfy h B*T?0)±ffil^y b tf)-r^ # 
ff©»47*;f (A) 1 0 2 - 2tC»^5&tfii:*«-e^S. 
[0 2 2 8] 

&£#mfcMcD*#- hr?;b*te#®»En» 1 0 8©^^«, mi 8 (A) ( 
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iz^^x(DWL^mm^mm4 z^m-rz. r^rdh^mmmxit, mis (a 

) (B) \ZmLt=.m^(DX±}^ (IN) {CX#- hrtJl*m^tfAtlt*ftZ> 0 
^LTEU 8 (A) (B) \Z^hfz.m^<D^tS^ (OUT) T^m^tlSfg 
is? V\st?*Z 1 0 2 - UCA^StlSo ■ei/T^'g-^JCJcoT, S/7 

h i o 2 - 1 tcx#- h Avi/xM#^Aij$tis^. -5£<z>«& m%. 

[0 2 2 9] 
[0 2 3 0] 

[0 2 3 1 ] 

(mmm i ) 

=fc (D £ m-(D =fo (7) 13 -e^-r „ 
[0 2 3 2] 

501 itmm@k1femT*& »; , 5 0 2 yyyyy? V^ffimn^) ,503 

tt^E^^-MELi^, 5 0 4tt^S§fDM, 5 0 & iZJjUMm&T* & Z> 0 =E^^- 
fflE Lj^5 0 3<D-fi(DnMl$%.mffim5 0 4 &Cg^3*lT£tK -M 
E L^5 0 3 iZit^iZ-^(Dnmt>mtlX^^ 0 f LIE LiWfSE L 

JiM^^ft-rs ^-^-me l^5 o 3 ^^tiem^icD^^^Tb 1 !^ 

L&V^fc>ffC, 5£«2M5 0 4 fCgfg^tlTV^^-^-fflE Lfft^-5 0 3 (D 
[0 2 3 3] 

, 2 ^©A*S? © o ^-^tiMSA*^ ( + ) , *jo-%lZ&mAj]%§* 

(-) T'fe^o ^-^-WE L|? 5 0 30-^f(Z)li«lt AvVTTy 
7 5 0 2<D}m&Ajjt%^ZJ=hZ.ibn2> 0 
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[0 2 3 4] 

Ay7T T>yii, 5£«?»5 0 4 &Cg^£ ntz.^ — * ~M E 0 3 CD 

, mmm&ms o l^^wtai^s o s<Dmmm^<D%M\z.&-DTmt-t zzt. 

& < ffl^SB^ <b &± $ *U iDBEIS& 5 0 5 tC -^x. £ tl -s „ 
[0 2 3 5] 

^WI1IS&5 0 5{C#A.P>*l£/\*y 7 7T>^5 0 2©m^J^©«^«, 

5 0 1 lC#;i£*l£o 
[0 2 3 6] 

EI 2 2 {C^H^M©iDBllIS&(7)|¥bVNllII^|g$:^t- 0 iD»[Hll^5 0 5lill© 
SJn; 5 2 1L ^2©Ii5 2 2 il, *II1ISIM«^ 5 2 5 t, #NM5f£*iifig[ai& 
5 2 0 ^|ITW. 5 2 0 ttlg 3 CD&jfi 5 2 3 ^4©g 

K5 2 4 t, ^M^WllfS&ffl«^5 2 6 ii, T>^5 2 7 fcfc^LTV^o 
[0 2 3 7] 

Hi cD©m5 2 i ®-*(©aB^tii(ni¥ia»©A*S8^ (in) t*&£„ fit 

> Hi ©^5 2 l© ; foe)-^C7)^tt||2©®m5 2 2©-^(D^tC^$ 
*IT^£ 0 H2<Z)}g}5t 5 2 2(D=be)-^'(Z)5^^tt*mEIl^M*^5 2 5 tCg^S 
*lT^£„ Il©S|n:5 2 1 ^2©ffi5 2 2fflf4^f>©{fJijH #N£|g*tfg 
2 0©T>^5 2 7 <D#BLmAJjm3' ( + ) {CA^7$ne o 
[0 2 3 8] 

I3©ffi5 2 3 ©-^r<©Sg^ttT>^'5 2 7©ffi^Sg^-JC, H3 ©SSt 5 2 
3©fe^-^©«?tt7>y5 2 7©S«A*S8 : ?-tCSitt3tlTV>Sc H 3 tf>3g 
^5 2 3 fcr>:/5 2 7 0S*5A*5S : ?-il©ra^e>©ffi^;tt^4©S$t5 24© 
— ^©SB^JCAifcSflTV^. f4 CD®m5 2 4©%e>— ^CD^tt^&KKifl*! 
EJSM«^5 2 6 fcfgffi^tlT^*. ^3©tj5i5 2 3 i7>^5 2 7©ffi;&S8 

^iKora^&^m^jttininafts o 5©ffl*flB^- (out) ^^tuAsns, 

[0 2 3 9] 
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£3lC«Si«&#3£'fb"*-£. ioTELf-fX^l/^CDiMI^LT^ 

©HS&^icforh^ts. ^LT^fe^o^mi?&5 0 5 

T?, SiMH5O10ifi5: ( ^-^-^ELi?5O30tiHl5O4i: 
5 0 2, ^E-^-ME L!t^5 0 3, 5 0 4 «;ft $ &«J 

[0 2 4 0] 

[0 2 4 1 ] 

[0 2 4 2] 

mmm s ) 

[0 2 4 3] 

02 3 (A) tC^-T «fc-5lC, 7 0 5 9 #^;*^# 1 7 

3 7 #^;*fc£tc fastis #2*jfctf$->f tji$ J-fcyr^Mtf 

?7.tiiE<Dj3^7^ *fctt^SS^?>«Sa«4 0 0 JitCgfrffcS/U 3 

^t6„ ^7X7CVDj£TfSiH 4 , NHg, NgO^&f^JSS tlSBft 

fbS'fbS' U =3>jg£ 1 0 — 2 0 Onm b < » 5 0 ~ 1 0 0 nm) U Rift 

fCS i H 4 , N 2 0^e>f^5S3ti-6||'fbSfb**ffc;2/U 50~2 0 0 nm 

(#*L/<ttl 00-15 Onm) CDJ?;* {CfflJff^J&f£ 0 &&EI2 3 (A) T'tt 
TifcBI£ 1 oOlT'^lfc #§gSgMT'&Tifcffil4 0 1 & 2»#3gfc It^Lfc 
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[0 2 4 4] 

4 0 2~4 0 5©f^tt25~80nm (^K(i3 0~60nm) 

V (SiGe) ^T'^-f £ £ & 

[0 2 4 5] 

[0 2 4 6] 

U-if-^Y AG -YV0 4 U— tf-&J§V*S 0 Zltl 

MM3 OHztl, l^-1f-X*;i/^-^K£ 1 0 0 — 4 0 OmJ/cm 2 (f^lft 
(Cii2 0 0~3 0 OmJ/cm 2 )£-f £ Y A G I/— tf- SrfflVN*«^tCtt-e 

(Z)^2^M$:fflVN^;i/^5§igMMi~i 0kHzJ:u iz-if-x*;^- 

^S£3 0 0 — 60 OmJ/cm 2 (f^^6<JlC5i3 5 0 — 5 0 0 mj/cm 2 ) £; f -5 £ & 
fltffil 0 0-1 0 0 0 /tm, #!*.tf4 0 0 ^ mT'iiWfCjftft L£ b-if-ft 

5*;^$) & 8 0 — 9 8 %fc bTffS. 
[0 2 4 7] 

#CV*T?, ^14 0 2-4 0 5 £Se>>F- Mfiil4 0 6 S^t*. 4*- 
h«ft»lK4 0 6 ti^'^Xx'C J¥£ & 4 0—15 

0 n m i: L t 'J 3 > 5:^MIt'MtS. *^J6Wet±, 12 0nm(5l 
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^XVCVD^T'TEOS (Tetraethyl Orthosi 1 icate) il Ogil SriSo" L» 
BLJ&EElJ 4 0 Pa, 3 0 0~4 0 0TCi:U Mi (13. 56 MHz) M 

5 — 0. 8W/cm 2 T-;6fc*£l*T7£^-f £ih#T*££ 0 3CD<}:^(Cb 

Tf^igstisift'fbS/U ^©^4 00-50 o°c©^y--;wc«j: 

[0 2 4 8] 

0 7t^2©fll4 0 8 h5:Mt5 o #^»JT*I£, il©#il4 0 75: 
Tat' 50—100 nm0)J*3JC7gJ5ftU I2ffliil4 0 8 5:WT 10 0 — 3 
0 0 nrnftrnZlZMEfc-t Z>„ 
[0 2 4 9] 

T a y*Sre?gj£U Taffl^-^^^Art^^y^fS, 
H£\ A r lzmA<DX e r £#[f;i££, T a JK(Z)|^as/S;^ SjgfD LTK©9B 
Ifc&BSlb"*-* 5. a SOT a I©I^li 2 0 <t Q c«If ffe 

»J4*- h 0*Btf>T aBI<E>}gM^te 18 0^ Qcm 

, T a©affilCaev>j|g®*3i&%o^b^>*;i/S: 10 — 50 n m^^C7)j?$ t 
[0 2 5 0] 

fffi&C6 7*;ftdi>nf> (WF 6 ) $:fflV>5iCVDST«tSIi: ; bt^ 

£ < -r z> z. t xi&i&ffimit *mz> ifc^-ess^ whs* tc^ata ^©^jms^tc 

J:5«-£, 1S9 9. 9 9 9 9%©W*-yyhS:MK S & JCfifcJflllSKiacffiefJ 
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$9~20/tfi cm^itSrt^TfSS. 
[0 2 5 1 ] 

*HJ6MT?tt, ilffl#ii4 0 7S:Ta, £ 2 6D#«jg| 4 0 8 & W £ 
4#KI8)£3*l?\ V^flfcTa, W, Ti, Mo. AK Cu*»&atf 

gfb* (TaN) Tf^fRU ^ 2 ©#«&&Wfc 

SUl 0>#«lRS:gfl:*>*;i/ (TaN) TfJgjfcU f 2(Dftl5:A 1 i:f 
Sffli^fr*, 3!ltf>^«lgl&^ffc#>#;i/ (TaN) T*7£tfcU I2 0ftl 
£C u £t-£,1fi^;b1±T^/&t-£r bv^ (023 (B) ) 

[0 2 5 2] 

££#)<£>fg 1 ©xy^> ^#l3l£:fT5o I C P (Inductively Coup 

led Plasma : ii^I^^Xy) ^>^j£&JBv^ x^f >^^tCC 
F 4 i:Cl 2 ?:^b, lPaffl^ta^;H©iilC5 0 0W(DRF (13.56MHz 
) tA&SAlT^XV&^ltfte). («»Xf-y) {CfelOO 

W0RF (13.56MHz) fij^Al, l&StWfci*© & 7 * «JE & Ffr&irr S 

. C F 4 i:C l 2 &?B^L;MB^lCttWfflli&tfT aK^tRljgStCXy^^ySti 

[0 2 5 3 ] 

££02 3 (C) Tftt0^L*^ofe*<, _hfBx^^>^#T^i, l/^'^h 

^-r?-fflS©#flgtt 1 5~4 5° fcfcS. >f- M61I±(C^I:^tI 
xy^y-rsfc&tCtt, 1 0-2 0%gSCDSf^1fx»y^->y^ia&i||jD$"tir 
££&v^ WJKJc^SK^-ffcS/U 3>jRoai^ittt2~4 (fS5timcte3) 

li2 0-5 0iiM@Sxy^>^S4xS * htC&So it02 3 (C) T-ttEI^L 
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jg 4 14—4 1 7T*mt>M3i^mmtfi2 0 — 5 0nm^ i ga:>y^>^$tl^< ^io 
[0 2 5 4] 

f§ 1 ©7gtt©^«fl 4 14—4 1 7 (H 1 ©itS4 14a — 417a £:||2(Z> 
it!4 1 4 b~4 1 7 b) *Mm-tZ> a 
[0 2 5 5] 

#ClC, El 2 3 (D) lZm-t£?lZM2<Dniy^yy#imZ:fio 0 mmiZ I C P 
Xy^^JS&jgv^ i-yf >^CCF 4 tCl 2 t0 2 $:I^bt, 1 Pa© 
JEEi7T*n-^;i/^!©«S{C 5 0 0 W(D R F«# (13.56MHz) U ^5X75:4 

ibtl!^ IS« («»Xf-^) fCli5 0W(DRF (13.56MHz) m^fc&A 

*fffCJ:*JW|g«:M*ffixy^>yu fro, **i«fc y«v>xy^>^3&a?T?S& 

1 <DmmMT*$>Z>T a 5:M^tti7f>^bt^2®f«©ftf4 19-4 2 

2 (ilfflii|4 1 9 a~4 2 2 aH$20it|4 1 9 b~4 2 2 b) 
^-T-Sc St@2 3 (D) *et±H^L/3&j^ofc^ Mft»Bl4 0 614, _hf3 
X7f>^CJ:oti2©MfflW4 19-4 2 2 T*^;b*l& V^I^fr£ £ 
IC2 0-5 0nm^Xy^>^£*l?»<&o£„ 

[0 2 5 6] 

T &<D7 y ft® £&4kto<Dm%m* W0>7 Wt4in?&.5 W Fgtffli 
SBlCifiK, f©ffi©WCl 5 , TaF V T a C l5**I^Sa!TS)*. t£oT, C 

^^©iffln&^&v^ t a iiwcjtf ItifbSti^fv^t', o 2 £ 
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[0 2 5 7] 

^L/T, 0 9 a~7X^4 12a SrBfc^U EI 2 4 (A) tC^-f J: 3 

, #tJ*iSJE£ 7 0~ 1 2 0 k e Vi: U 1 X 1 0 13 /cm 2 tf) F- XSTfff 3 . F~ 
^2®Jg3fK<Z>#S»4 1 9—4 2 2 ^^M^Jc^tC^f -5 * i: L 
T/BW fg2©^«Jl4 19a~4 2 2 a ©Tffl!l<Z)«tC fc^tt&7G5fc#aSfln£ 
n& «fc-5tCK-tf>^t-*- i2fflitl4 19a~4 2 2 ai:i^ 

1 <Z)^M4WlSc4 2 5-4 2 8 ^1 ©*#fi«fM««fc U 
1^I2©^»I«4 2 9-4 3 2 ^^3^^»J"e«V^ ^ 

4 0 9 a~4 1 2 a LT «b n M fctf^-T -5 *H*&7CllS fcjfo&D L tc # 
%WlirtitcBB)tS*i*;v^ 0 02 4 (A) ©XStC £vnt n^fctf-^-f 
TGSfc&SSflDl/Tfr&VX? 4 0 9 a— 4 12a LT Vn 0 

[0 2 5 8] 

&IC£2©#«Ji4 2 1a, 4 2 1b 5:g^^C^i4 0 4_htCl/^* 
h*^^£V^^ 4 3 3 fe^tS. 7X^4 3 3 h$giil4 0 6 fcRgiC 

^t^2 0^M©iii!c4 3 1 £:-gPS&oTVN£ 0 Ltf 2 © F- bf> ^ 
S5:^VMiM$:##-t£^M%^S:»-r-5 0 Hi tf> F - > ^flt 

JS<fc U % K-X*&±tfT<gV^»*jEE©&#£ IT nM&tf ^3^Rf«7T;fii 
SrK-tr^^-rs. (®24 (B) ) F- tf > ^tf)#j£te-f ;*> F-^^L < 

tej*y&Amvfi7uz&^ a p-'fm&ikmz k-x*& ixio 13 - 

5 X 1 0 14 atoms/cm 2 i: U flUJMJBE & 6 0 — 1 0 0 k e V £ LTff? . nM£ 
##tSM5titbTl 5llClf5Sa JftStttCliU > (P) *fel±*fc 
m (As) £fflV^#, iiT*li'J> (P) &MV^5„ £0*^, jg2©^© 
^E«jg4 19-4 2 2&nm*tt&'t&*nto7hMK.M't 57^^ £ & U > SB 
fi^WlCV-^ffi«4 3 4~4 3 7, FW>I«4 3 8~4 4 1, L o v fl^ 
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4 4 2 — 4 4 5#Jgj£3 4i5. 4 33fC<fcoTLof f 1fi«4 4 6^ 

m-f&£ft2> 0 V-^I«4 3 4~4 3 7, Fl/>f >I«4 3 8~4 4 lfCttl X 
1 O 20 ~l X 1 0 21 atomic/cm 3 ©M«gHT*nM$:#^t-^^M^l7nmSr»-r 

[0 2 5 9] 

^H^MliVX^ 4 3 3 ®-9">f XSrWffll-rSi fcT?, Lof f flg«4 4 6 CDS 
[0 2 6 0] 

«£L o f f HScfcngMS. 
[0 2 6 1 ] 

nM&#-^-r^^M^7cStt. L o f f ffl&T* 1X10 17 ~ 1X10 19 atoms/cm 
3 ©iIil^SJ:9(:U L o vflgc7?l X 1 0 16 ~1 X 1 0 18 atoms/cm 3 (D^ 

[0 2 6 2] 

^^30 2 4 (B) ICfc^T, _ti£b£ J: 3 n Mfctf ^iTS^M^Tnii 

£ K-fcr>y-r«|ft*fcttt|{C, ^14 0 4±\Z*?X?4 3 3 £0f&L£^ 
JK"e*n5ft«JBES: 70~120keV£L nMfctf ^1-£^MJ7Gilt£ F-t? >^ 

^4 4 6(DnSI:Mt5^i^i©lI$:llIioo, ig|frII!J&{CM V^ £ *l£ 
TFTfflLo v||i:^5M4 4 2, 4 4 3 (D nS^##f S**&4&7till<Z>» 
I&li?)§3t^t5 0 -yf>y«T FTCDL o f f M^i: *:S^4 4 

TFT©L o vMJDci:^-5Sl5^4 4 3 CD nMfctf ^3^M#/fGifi<Z)?g^&^&> 

[0 2 6 3] 
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-£UT, 4 5 3 024 (C) {C^f^fC, P^-Y*;i/ 

STFTMt5^l4 0 2, 4 0 5 IC-#«M£ &j£tf>#mMtf> V -X 
ii4 4 7, 4 4 8£, KK>1S«4 4 9, 4 5 0fc, Lovf«451, 4 
5 2 ^2©M^^t5ill4 1 9, 4 2 2 $:^M^7S*{CM"r 

;i/MTFT§:^-t-5^#^Ji4 0 2, 4 0 3ttl/^ hVX^4 5 3T'^I?: 
SlbTfe<„ y-^I«4 4 7, 4 4 8 2fctf Kl/>f >ifi«4 4 9, 4 5 0t, 
L o vtfl^4 5 1, 4 5 2 £ iZ l±*tl-?tlM* SJSST? U ^tfSSflnStlTHStf 

^T : W$f6%21M£ 2 X 1 O 20 ~2 X 1 0 21 atoms/cm 3 £&3 J;e>fCf & = 
[0 2 6 4] 

JK±*T*©Xg^*;n^*X©¥##Jf 4 0 2-4 0 5tC^3»«c (V-Xl 
«, Kl/>f>1S«, LovSC Lof f«*) #7£f&£*i£ 0 
2(Ditl4 1 9-4 2 2*^- N MM £ h TfiHB^ £ = 
[0 2 6 5] 

;t/& (RTAi) l:«Mt§ri:^iS 0 l7--^t'lillil!!)Upp 
mJ^T, #F£l/<&0. 1 p pmaT©li#H^1't4 0 0~7 0 OTC, fS3t 

s&ic&s 00 — 60 oicef?-5 %<£>t?& y, ^HJWetes o o°ct4ira<z>ii 
mmzn?, fc£u 419-42 2izm^femmttmtfmizm^mi$izi$. m 

[0 2 6 6] 

£ i^C, 3 — 1 0 0 %tf)7Kift£-^ti > #H^[£"e, 300 — 4 50°CT*1 — 12 



6 3 
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[0 2 6 7] 

&v^t% ^loimmmmmi 5 ^itmitm^vnym^^ i o o~2 o o n 
m<Dmzr*&f&-tz> a (Bi2 5 (a) ) * & ±\zmmmmfy)ttnfr *>&z>m 2 © 

JSWiWBl4 5 8 S^fiRi" 5. 
[0 2 6 8] 

fit, ^->.iii4 0 6, ii©jiriaii4 5 5, mz&mmm&m^ 

4 7, 4 3 5, 4 3 6, 4 4 8 -5 <fc "5 IC V - 4 5 9 ~ 4 6 2 

Lfec £fc|Wf$i&C, KU>f >M«4 4 9, 4 3 9, 4 4 0, 4 5 0 t8f5Kl/ 
>f >SB»4 6 3-4 6 5 5:0^1-^ (02 5 '(B) ) „ 
[0 2 6 9] 

hmmm4 o 6, 1101W1455, jg2cz>jsi3ftftRig4 5 

8#S i 0 2 Jg*'fel±S i ONJK©S-&, C F^O^h^rffiV^fc K5>fi*;f> 
truny* * h*-;i/£7£/&1-3tf)2>W£ bv^ Jfe^f-hilili4 o 6, Hi 

©»ra«M*&4 5 5, H2 0inW4 5 8 #;£»»JBSlR<Z>»-£, CHF 3 ?: 
MV^fc K^>fXy^->$r, ££teBHF (If77i:HF + NH 4 F) T*H> 

mm* 5 5, £2®«ig$&ttig4 5 8^m^^umxmm^nx^^m^. ir 

£ tCX y ^ > y^ifc&tf JB X #iS*<Dffl$L Z> 

[0 2 7 0] 

*fu-r^K, /Kur^K, r^u;i/, bcb (/<>yj/^n^f» ^fc^ffil- 
^rii^r^^o #ic, H3jgRgfte3iBi4 6 7 tt¥ffiffc©«i*^#g»v^©'T?, 

¥S'ffitC^tl^:T^ y ;i/#*9F* *H»jT'ttT F TIC J: oT^filtStlS© 

IIS:+^tc¥fi<bL^SJKJ?-eT^ U^jeSr^-rs. U < 1 ~5 #m ( 
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[0 2 7 1] 

mzm3mmffimm4 6 7ic, ymm* q sizm-tzny* ? 

SrTgfftU Ilii4 6 8 S»5 0 ^HJgM^liM-T > i? 1 ^ A • (I 
TO) 1 1 0 nm0>ff3lC7gJ*U * # - - > *f*ft o T Viti4 6 8 ?: 

3^)StS. ift>f>J?9AJC2~2 0%<Z>lfrffcJE$& (ZnO) 

jSfMmBlfc^T^&VN, 3©l|ti4 6 8#E Li^ll^j:5. (Bf 
2 5(C)) 

[0 2 7 2] 

I Ay? 4 6 9&0H2A>;7 4 7 0 l±#£JgJ*3*lS E L 

? 4 7 Otf^tffttCKU tfJLT^SllJifclC'* t/V^ fcfcSI 1 

4 69 £H§2A>^4 70 £ frm£ it 1 ~2 /i«T'fe§Ii:*W* 
Ll>#, tfetCJgdtetiSE L M&^ii 5: i 'J 9 Mif^t ^It 5 i il g 
£&£rc7)J?£fC|5S?>&V^ tfeHl A>^4 6 9M2A'>^4 7 0 \tmU 

T*&£„ f IT! 1 A>^ 4 6 9 £H2 A>^4 7 0 lc |Wf C#I4T'M$ 

ra2;t>^/4 7 o tt®Hi:iif^i:(Z)ra{cx h 9>f ^tttcjgfifcSftS. Hi A 

6 92fctf|g2A>*4 7 0ttV-:*B!*Sl (V-*fe#») ±(Cf0otM 

1 Ay? 4 6 9&tfSi2 4 7 0 £«flgtC«**^&tgi£fcfc(BT?^Jifc UT 

&V\, (02 6 (A) ) 
[0 2 7 3] 

#CtC, E LJf4 7 l^tfliEfli (MgAgtl) 4 7 2 5:, K£?i*ri&£ffi VxT 
i^M.mmi'^^Vmmmm-t^. fcfc, ELf471©lIii8 0 0~2 0 0 n 
m (UMlftlCttl 00~120nm) , gtfi4 7 2tf)J?$&l 80~300nm 
(#SMlft&Cte2 0 0-2 5 0 nm) ^ftUi&^o ^ilit li— Iff* L 
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E Ljf&tKW&fC^ft-f £E L«#JgjEft3ti<&. 4 7 0±JCE Lfi: 

Kss&^i-s^^-austsstis^, *mmwvi*z.tiir i &E Li4 7 1 1 

[0 2 7 4] 

BfliJCjJtf LTJB&E LJS4 7 1MI^S4 7 2 Sr^JER-TS. E Ljf4 7 1 

&&nffi1ZVM${ffiKE LJS4 7 lfttf|gffi4 7 2 Sr^fRt*©^* 
[0 2 7 5] 

[0 2 7 6] 
[0 2 7 7] 

re>bTEI2 6 (B) tc^-ri^J&ffifiicOT^^-f ^*7hU 
5. fcfc, ^!/\'>^4 6 9 i:i2;^^4 7 05:MLm 114 7 2 ^ 
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mmzm^x. iz^mm^-rizmmmizmm-r & z. t \zm$hx%>z> a 

[0 2 7 8] 

*Mffim\ZlS^T, ^>f«yf >^MTFT5 0 lO^iMH V-X«Sc5 
0 4, Kl/>f>fl5 0 5, Lof fg«5 0 6, Lov««5 0 7, *V*Jl 
T&&ffi& 5 0 8 $:^•^-ev^-5 0 Lof f 5 0 6 \Z>f- h$fi&I£4 0 6 
Xtf — h«ffi4 2 1 £mfc&fcV*«fc3{came>*lTV*<5. £ £ L o v«5 0 7 
hfffiftfiH 0 6 fc^LT^f- hM4 2 1 fcMfcS «fc 3 IC^Stf fctlTV^S 

[0 2 7 9] 

#^«S#!fT«:*>f yf^iOBTFT 5 0 1 \**/yyn,Jf- bM^tLX 
4*- hfltJt&^L.TV^Tfc&i^ #?)V>f- h «jg £ f 3 d £ THK^fC - o © 

[0 2 8 0] 

*fe*^I«ttt^'f*;f>^TFT5 0 lBnfir^lTFnftS^ 
[0 2 8 1] 

E L|gl&MT F T 5 0 2 y-Xf^5 10, Kl/>f>fH«5 1 

1, LovI«5 12, f ^*;Mfl5 5 1 3I:^^T'V^5 0 Lov|*5 1 
2 him^m4 0 6 &^lty- h«^4 2 2 £MfcS.fc-5tCiaW-£*l"rV> 

S„ fcfc^l&fififlfJCfcV^TE LlggfrMTFT 5 0 2 i i L o f f flligc £^ L T Vn& 

v^, l o f f mmzm-tz>mmzvx&&\,\ 

[0 2 8 2] 

^.r=.^mmXitE LIMTFT 5 0 2lip^^aTFTt*5tf, n 
f ^^;HTFTt'feottA^t)*:^ = 
[0 2 8 3] 
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[0 2 8 4] 

&ft5TFT5:, mmmmm zmfc-tz cm o smmo nft*;i/iT ft 5 

0 3 \l ltmv^„ r ^-ev^|ga;[g{&£ Ltd w yvvt.^, 
*tiS. 7=s>*/i/ffii&&*T 3 D/A3>A-^«sif<z>'l3#^ijiiaB&% 

[0 2 8 5] 

CMOS0g|©nft^;HTFT5O3(Z)fiftl{t V 
-X1H«5 2 1, Kl/>f>i«5 2 2, L o vH«5 2 3 *;WgJ*1B« 
5 2 4 &-£^T?^5 0 
[0 2 8 6] 

£f=.*mMM<Z>m&. CMO SEn»©p*--\r*;i/S!TFT 5 0 4 

. y-X«5 3 1, Kl/^>i^5 3 2, L o v|g*£5 3 S&tf^-V*/!/^ 
fIJgc5 3 4 £-^/uT*V^ 0 
[0 2 8 7] 

HI£lCttei2 6 (B) **e^bfce>, 2 £&C^lClg3*l&VNj:5{C 
[0 2 8 8] 

\t Hli&fr e> 51 £ HI $ *i feSg^- £. *as#^sry- i: £ iit * fc «> © 3 * ? * 

- (7KS/^y>MJ-^«;h:FPC) U f-fttTSIS £ Lt^t 
So i©J:^«sffifflr1?gS*^Ufe:KJBS:*9!j|!IH*tp T'liE L^33l* (ELt 
-Y 7*7*1/4) £V^„ 



6 8 
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[0 2 8 93 

(j^T-^tc^- bnm<Dffi£W&) A<l5*oTVx5fcft, ^-Mim^ 
LTJyty&A&ftS ztiz «fc h««0>j5CS#Mfc.5£ fcicj:s>f 

[0 2 9 0] 
[0 2 9 1] 

[0 2 9 2] 

^S*HMtliBI*^^ *;f>^fflTFTtE LSglfrST F T(D 2 o©T 
o ai^3oK±TFT^LTV\S^T'*, Soffit" S Z. £ it «Sm 

[0 2 9 3] 

[0 2 9 4] 

[0 2 9 5] 

immm 9 ) 
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*ftm*MteLTmj&ztifcE Lf>f £3B#m-c&5 fearer 

mmmzit^xm^^mmx'CDmumzmn. L^^m^n^^ a tot, si 

*&*^M©^aHC/gv*S Mill TVjR3&^£*IIBn?« 

[0 2 9 6] 

^-i^M, H§^'fffB5ig* (^A>f^/3>tf3.-tjr, ifcMfS, % 
t^*;!/^^-?^ X? (DVD) «f<Z>SB»&ft&#£U -zowmzmmL? 

z>7-( *ffi±r~mm) j&if^w&ti*. #ic, iguana* us r £ 

[0 2 9 7] 

02 7 (A) &i)*£ft#SS5fcT?&»J, 2 7 0 1 te^JB^^K 2 7 0 2ttift 

#M/N'^;i/T'&^ 0 ^M/t^;i/2 7 o l i:M/U;v2 7 0 2 i:teg?ira$2 
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